Much attention has been focused on flavonoids because of their beneficial effects on human health. Flavonoids are the most abundant dietary polyphenols. Quercetin is one of the major flavonoids and is contained in many foods. Soybean and soy foods are rich sources of isoflavones. Recent research has shown that they are beneficial to human health. The two major sites of flavonoid metabolism are the liver and the intestinal flora. Intestinal flora play an important role in the absorption and metabolism of flavonoids. Many of the flavonols including quercetin occur in food in the form of Oglycosides, with D-glucose as the most common sugar residue. With respect to the bioavailability of flavonoid glycosides, intestinal flora are known to have an important role in hydrolysis. Colonic flora are known to catalyze the breakdown of flavonoids. It was also found that suppressing the breakdown of quercetin by intestinal flora is important for achieving higher concentrations of quercetin in the plasma. Soy isoflavone aglycone is absorbed faster and in higher amounts than glucosides in humans. Some dietary components are also known to affect the absorption of isoflavones. Human metabolism and excretion of isoflavones following the consumption of soy products show considerable variation. The bioavailability of soybean isoflavones to women is dependant on gut microflora. Equol is a metabolite of daidzein produced by intestinal flora. Equol has many biological activities relates to human health, and its production might be affected by dietary composition and intestinal floral composition. To achieve higher production of equol from daidzein in the gut, control of the metabolic activity of intestinal flora might be of importance.
INTRODUCTION
Epidemiological studies suggest a relationship between the daily consumption of fruits and vegetables and prevention of various pathologies such as cancer and cardiovascular disease. Fruits and vegetables are the major dietary source of flavonoids (35, 38, 65) . These compounds comprise one of the largest groups of secondary plant metabolites and are known to occur widely throughout the plant kingdom. In recent years, much attention has been focused on flavonoids because of their beneficial effects on human health. Flavonoids are the most abundant dietary polyphenols. The structures of some flavonoid families (flavone, isoflavone, flavonol, flavanone, flavanonol, flavanol, anthocyanidin) are shown in Fig. 1 . These compounds are potent radical scavengers and metal chelators due to their polyphenolic structure. The electron-donating properties of flavonoids have been shown to be the basis of their antioxidant action (30, 50, 63) . Quercetin is one of the major flavonoids and is contained in many foods. Soybean and soy foods are rich sources of isoflavones. Recent research has shown that they are beneficial to health. Many of the beneficial properties of guercetin (17, 27, 45, 52, 64, 73) and isoflavones (3, 4, 8, 9, 44, 48) have been reported. In this review, we describe some of the main members of the flavonoid genre, namely, quercetin, rutin and isoflavones. The two major sites of flavonoid metabolism are the liver and the intestinal flora. The intestinal wall and kidney may play a role. Absorbed flavonoids and their related colonic metabolites are glucuronidated and sulfated by the liver in humans and rodents (15, 25, 46, 71) . Unabsorbed flavonoids and flavonoid conjugates are secreted with bile into the gut and are degraded by intestinal flora in the lower intestine. The hydrolysis of conjugates and glycosides and ring fission of the aglycones to phenolic acid are the main actions of intestinal flora (20, 21). Thus, intestinal flora play an important role in the absorption and metabolism of flavonoids.
ABSORPTION OF QUERCETIN AND QUERCETIN-3-RUTINOSIDE (RUTIN)
Quercetin, the main flavonol in our diet, is present in *Corresponding author . Mailing address: National Food Research Institute, 2-1-12, Kannondai, Tsukuba 305-8642, Japan. Phone: +81-298-38-8089. Fax: +81-298-38-7996. E-mail: motoita@nfri.affrc.go.jp many fruits, vegetables, and beverages. It is particularly abundant in onions (22) and tea (23). There are some reports on the metabolism and absorption of quercetin and rutin after feeding with supplemented diets (37). Manach et al. reported the bioavailability of rutin and quercetin in rats. Conjugated derivatives of quercetin and its methylated forms (isorhamnetin and tamarixetin) were recovered in plasma, although after 10 days, no tamarixetin was detected. Rutin was shown to be absorbed more slowly than quercetin. Manach et al. suggested that rutin might not be absorbed from the small intestine because of its sugar moiety. It is now known that rutin must be hydrolyzed by cecal microflora. Evidence suggests that quercetin is absorbed faster than rutin. However, in healthy ileostomy volunteers, quercetin glucosides from onions were more readily absorbed than the aglycone form (25). The bioavailability of pure rutin was 30% relative to the quercetin from onions, which contain only quercetin-glucosides (26). These reports indicate the important role of sugar moiety in the bioavailability and absorption of dietary quercetin in the human body. 
